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• Invasive Species – “a species that is non-native 
to the ecosystem under consideration, and 
whose introduction causes, or is likely to cause 
economic or environmental harm, or harm to 
human health.” (National Invasive Species 
Council) 

• Non-Native or Nonindigenous – only refers to 
the origin of the species and not their rate of 
reproduction, dispersal, or potential to cause 
harm. 

• Vector/Pathway – the means or agents that 
transport species from one place to the next 

 

Invasive Species 
An Overview 

Photo Credit: Top – Northern pike (Esox lucius), CDFW. Middle – South American spongeplant (Limnobium laevigatum), CDFA. 
Bottom – Northern snakehead (Channa argus), USFWS.  



• Lacey Act 
– Injurious Wildlife List  

• Nonindigenous Aquatic Nuisance 
Prevention and Control Act of 1990 
– AIS Management Plans 

• National Invasive Species Act 
–  Aquatic Species Nuisance Task Force 
– Regional Panels 

• Executive Order on Invasive    
Species 
– National Invasive Species Council 

– Invasive Species Advisory Council 

Invasive Species  
Federal Authority 

Burmese python (Python molurus bivittatus) Susan Jewell, 
USFWS  



Invasive Species  
State Authority 

• Department of Fish and Wildlife 
– Live wild animals and plants 
– Aquaculture operations 

• Department of Food and Agriculture 
– Injurious animal pests, plant diseases, and noxious weeds 

• State Water Resources Control Board 
– Biological pollutants 

• Department of Boating and Waterways 
– Aquatic weeds 

• State Lands Commission  
– Ballast water  



Quagga and Zebra Mussels 
An Overview 

• Freshwater bivalve native 
to Ukraine and Russia 

• Small, banded or solid color 
pattern 

• Prolific: 1 million 
eggs/spawning season 

• Free-floating larval stage 
(veligers) 

• Transportable 
• Arrived in the U.S. in late 

1980’s via ballast water 



Impacts to the Environment 

Ecological Impacts 
• Disrupts the food web 
• Changes water quality 
• Out-competes with other 

species 

Water Supply Impacts 
• Pipe fouling 

• Trash racks 

• Infrastructure  

 

Quagga and Zebra Mussels 
Impacts 



Quagga and Zebra Mussels 
Impacts 

Fishing Impacts 
• Waterbody closures 
• Reduction in game fish 
• Fishery collapse 

Boating Impacts  
• Block cooling system 
• Increase drag on bottom of 

boat 
• Affect steering equipment 
 



Quagga and Zebra Mussels 
U.S. Infestation 



Quagga and Zebra Mussels 
CA Infestation 

Quagga Mussel 
Jan 07  Colorado River 
Mar 07 San Bernardino Co. 
Jul 07  Riverside Co. 
Aug 07 San Diego Co. 
Feb 08 Imperial Co. 
Apr 08 Orange Co. 
Zebra Mussel 
Jan 08  San Benito Co. 



Quagga and Zebra Mussel Authority 
• Fish and Game Code Section 2301 

– Inspection authority 
– Quarantine authority 
– Control Plans 

• Fish and Game Code Section 2302 
– Prevention Programs 

• California Code of Regulations 
– Restricted Species List – Title 14,           

Section 671 
 

Invasive Species  
Fish and Wildlife Statutory Authority 

Zebra Mussels (Dreissena polymorpha) - USFWS 
Photo 



Quagga and Zebra Mussel Prevention 
• Program Elements 

– Vulnerability Assessment 
– Monitoring 
– Public Education 
– Management of Recreation 

Prevention Programs 
FGC § 2302 



Risk Factors 
• Recreational use 

– Boating 
– Fishing/tournaments 

• Water access 
– Marinas 
– Number of boat ramps 

• Nearby infestations 

Prevention Programs 
Vulnerability Assessment 



Risk Factors 
• Water Quality   

Prevention Programs 
Vulnerability Assessment 

Parameter No Adult 
Survival 

Uncertain Adult 
Survival 

Moderate 
Infestation 

High  
Infestation 

Calcium (mg/L) <8 to <10 <15 16-24 > 24 

pH <7.0 or >9.5 7.1-7.5 or 9.0-
9.5 

7.5-8.0 or 8.8-
9.0 8.2-8.8 

Mean Summer 
Temp (oF) <64 64-68 or >83 68-72 or 77-83 72-75 

Dissolve Oxygen 
(mg/L) <3 5-7 7-8 >8 

Salinity (mg/L) >10 8-10 5-10 <5 

Table 1. Criteria used in determining the levels of infestation (Mackie and Claudi 2010).  



• Early Detection Monitoring 
– Visual Surveys 
– Substrates 
– Plankton Tows 

• Sample Analysis and 
Identification 
– UC Davis Bodega Marine Laboratory 

• Decontamination 
– Protocols 

 

Prevention Programs 
Monitoring 



Posters and Rack Cards 

Strategy Objectives: 
Public Education 



• Uniform Minimum Protocols 
– Levels I, II, III 

• Trainings 
– Watercraft Inspection 

Trainings Level I and II 

 

Prevention Programs 
Recreational Activities 



• Local Ordinances/MOU 
– Set up fee structure 

• Grants 
– Wildlife Conservation Board 
– USDA 

• AB 2443 – New Legislation 
 

Prevention Programs 
Funding 



 
Contact Information: 

Jennifer LaBay 
Staff Environmental Scientist 

California Department of Fish and Wildlife 
(916) 653-3868 

Jennifer.LaBay@wildlife.ca.gov  
http://www.dfg.ca.gov/invasives/quaggamussel/ 



Next Steps 
Discussion 

• CDFW Resources 
• Tribal Needs 
• Cultural Impacts 
• Co-Managed Lands 
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